Resection of metastatic liver cancer in a patient with a left-sided gallbladder and intrahepatic portal vein and bile duct anomalies: A case report  by Abe, Tomoyuki et al.
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INTRODUCTION:  The  presence  of left-sided  gallbladder  is  closely  associated  with  multiple  combined
anomalies  of  the  portal  vein,  hepatic  vein,  hepatic  artery,  and  bile  duct. This  requires  special  attention
for  preoperative  evaluation  for the  purpose  of preventing  postoperative  complications.
PRESENTATION OF CASE:  A  70-year-old  woman  with  metastatic  liver  cancer  and  intrahepatic  portal  vein,
biliary  system  and  hepatic  artery  anomalies  with  left-sided  gallbladder  is  reported.  On  computed  tomog-
raphy  (CT),  a solitary  low  density  mass  occupied  from  the  right  anterior  to  the  posterior  segment  of the
liver.  The  gallbladder  bed  was on  the  left  of  the  hepatic  ﬁssure.  On  drip-infusion-cholangiography  (DIC)
CT  three-dimensional  (3D)  reconstruction,  the  left  medial  bile  duct  arose  from  the  right  umbilical  portion
after  arising  from  the  left lateral  bile  duct.  Following  a right  hepatectomy  and  lymph  node  dissection  of
the  hepatoduodenal  ligament,  hepaticojejunostomy  was  conducted  separately  to the  left  medial  and  left
lateral  bile  duct.
DISCUSSION:  The  left-sided  gallbladder  accompanies  with  several  anomalies  of  hepatic  vascular  and  bile
duct  anomalies  in a frequent  manner.  A safe  hepatectomy  needs  accurate  operative  plans  to ascertain
the  range  of hepatectomy,  because  it  often  has  the  diversity  of  a combined  anomaly.
CONCLUSION: Preoperative  DIC-CT  3D  reconstruction  was  extremely  useful  because  it provided  an  impor-
tant  information  that  could  not  be obtained  with  2D-DIC-CT.  3D  imaging  has the  ability  to demonstrate
complex  anatomical  relationships,  this  devise  is a effective  new  tool  for making  appropriate  preoperative
strategy.
gical © 2012 Sur
. Introduction
Left-sided gallbladder located on the left of falciform and round
igaments is a rare congenital anomaly. Gross1 described two  devel-
pmental etiologies. Only a few cases of left-sided gallbladder not
ssociated with transposition of the abdominal viscera have been
eported during the past three decades.
A patient with a left-sided gallbladder and a right round liga-
ent associated with intrahepatic portal vein and biliary system
nomalies that was incidentally discovered is reported. In this
atient, the umbilical portion of the portal system was  located in
he right main portal vein. The correct diagnosis of the anomalies of
ortal and biliary system made hepatectomy and hepaticojejunos-
omy safe. Advanced imaging modalities such as DIC-CT and 3D
econstruction have made accurate diagnosis of the preoperative
ascular and biliary system possible. Special attention was paid to
he radiological appearance of the intrahepatic portal venous and
iliary systems.
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2. Case report
A  70-year-old woman was admitted to our hospital in May
2008 with a metastatic liver tumor from uterine cervical cancer,
for which she had undergone curative radiation therapy 20 years
earlier. Physical examination was unremarkable. Laboratory exam-
ination on admission showed a slight increase in the squamous cell
carcinoma antigen (SCC 6.8 ng/ml). Abdominal CT showed a solitary
tumor, 4 cm × 4 cm,  from the anterior to the posterior segment, a
left-sided gallbladder, and a right round ligament. The right hepatic
vein ran between the right anterior and posterior portal veins, the
middle hepatic vein ran to the left of the right anterior portal vein,
and the left hepatic vein ran toward left lateral section (Fig. 1). Drip-
infusion-cholangiography CT (DIC-CT) 3D reconstruction disclosed
that the left medial segment bile duct arose from the right umbilical
portion after arising from the left lateral bile duct (Fig. 2).
On  angiography, the left lateral hepatic artery (A2) arose from
the celiac artery, and the left medial segment artery (A4) branched
Open access under CC BY-NC-ND license. from the right hepatic artery (Fig. 3). Portograms showed a long,
straight, left lateral portal vein that did not have the umbilical por-
tion, and the right umbilical portion was formed after branching of
the left lateral portal vein (Fig. 4). On laparotomy, the gallbladder
NC-ND license. 
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Fig. 1. CT reveals a low density mass in the right lobe (white circle). The gallbladder
is  located on the left side of the round ligament (arrow).
Fig. 2. DIC-CT 3D reconstruction demonstrates that the left medial bile duct arises
from the right umbilical portion (arrow). The gallbladder is located to the left side
of  the hepatoduodenal ligament.
Fig. 3. Intrahepatic arterial branch of left lateral hepatic artery (A2) arises from
the  celiac artery separately. Left medial hepatic artery (A4) branches from the right
hepatic artery.
Fig. 4. Portograms showing long straight left lateral portal vein (P2), which does not
have the umbilical portion; the right umbilical portion forms after the branching left
portal vein.Fig. 5. On intraoperative ﬁndings, the gallbladder can be seen located to the left of
the  right-sided round ligament.
was found to be located to the left of the round ligament (Fig. 5).
Intraoperative ultrasonography showed a long, straight, left lateral
portal vein without the characteristic umbilical portion.
A right hepatectomy and lymph node dissection of the hepato-
duodenal ligament were performed. Partial resection of the portal
vein was conducted because the lymph node of the hepatoduode-
nal ligament partially invaded to the portal vein. The defect of the
portal vein was simply sutured with non-absorbable suture. Lymph
node invasion in the common bile duct was suspected, so hepati-
cojejunostomy was  created separately to the left medial duct and
the left lateral bile duct (Fig. 6). The tumor was extirpated by right
hepatectomy with en bloc resection of the extrahepatic bile duct
and lymph node around the hepatoduodenal ligament. The opera-
tion time was  8 h and 46 min, and the blood loss was  750 ml. The
patient was  discharged without any complication 23 days after the
operation. Due to previous her mental illness, it took long time to
discharge.
3. Discussion
With improvements in diagnostic imaging methods, such as
DIC-CT 3D reconstruction and magnetic resonance imaging, left-
sided gallbladder has been reported to be associated with a
right-sided round ligament accompanied by abnormal intrahepatic
portal venous branching.
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cig. 6. Schematic diagram represents the relationship between the portal and bile
rtery;  Celiac A, celiac artery; RHV, right hepatic vein; MHV, middle hepatic vein.
Gross1 proposed two explanations for left-sided gallbladder
evelopment: (1) the gallbladder migrates to a position under the
eft liver, that is, to the left of the round ligament, and the location of
he cystic duct is normal; (2) a second gallbladder develops directly
rom the left hepatic duct, accompanied by failure of development
f the normal structure on the right side.
Several cases of this anomaly have been reported since
ochstetter et al. ﬁrst reported this in 18862 in three anatom-
cal specimens. In principle, the arterial and bile duct branches
ppeared to follow the portal venous branches, but in some
atients, their ramiﬁcations differed from those of the portal veins.
ur case is the same as the few reports of left-sided gallbladder
ssociated with anomalous branching of the intrahepatic portal
ein and biliary systems.3 Hepatectomy3–9 was undertaken only
n eight cases, including our case. All cases were safely performed,
ncluding our case, without major complications such as liver fail-
re and bile leakage.
Nagai et al.3 reported that a right-sided round ligament caused
 gallbladder at the normal site to be located on the left side, and
his anomaly was always associated with abnormal intrahepatic
ortal venous branching. The intrahepatic portal venous branching
as classiﬁed into two types: (1) trifurcation type, in which the
ortal venous branches were trifurcated; and (2) bifurcation type,
n which the portal venous branches were bifurcated. In the case
eported by Nagai et al., the trifurcation type was more common
han the bifurcation type. Our case was the bifurcation type with
iliary system anomalies.
From the surgical point of view, identiﬁcation of a right-
ided round ligament is important when performing hepatectomy,
ecause it is associated with abnormal intrahepatic vessel and bil-
ary ramiﬁcation. Intraoperative ultrasound (US) has been shown
o be useful when performing hepatctomy.10 Ligation of the portal
runk results in lack of portal ﬂow in three-fourths of the liver when
erforming left hepatectomy in such a situation. This may  result
n liver failure. Ikoma et al.11 reported that, when the left portal
ein was ligated in a patient with cholangiocellular carcinoma and left-sided gallbladder during left hepatectomy, three-fourths of
he liver became darkened, and only lateral segmentectomy was
arried out. Although right-sided round ligaments are rare, more
linical attention should be paid to them because recognition of systems. Dotted arrow marks hepatic resection line. PV, portal vein; HA, hepatic
this anomaly is essential when surgeons perform hepatectomy.
The same is true of the anomalous bile duct that may accompany
the corresponding portal vein branch. Ligation of inappropriate
bile duct may  cause biliary congestion or bile leakage. In our case
DIC-CT 3D reconstruction provided accurate informatons of biri-
aly anomalies, which made prevent post operative complications.
Acquiring the correct anatomical relationships between the tumor
and the hepatic vein, the hepatic artery, the portal vein, and the
bile duct, is signiﬁcant, which make us to plan optimum surgical
strategy. Kamiyama et al.9 reported that preoperative evaluation
of hepatic vasculature by 3D-CT contributed important informa-
tion that could not be obtained with 2D-CT, while it facilitated
preoperative simulation, which helped to improve the safety of
hepatectomy. Furthermore, 3D-DIC-CT was  extremely useful for
preoperative simulation for evaluating the biliary system as in our
case. Right-sided round ligaments have been reported to be asso-
ciated with other intra-abdominal vascular anomalies, such as a
preduodenal portal vein or azygos continuation of the inferior vena
cava.4,12
In conclusion, this portal vein and biliary anomaly has impor-
tant clinical implications because of the greater ramiﬁcation of the
major branches. The anomaly is not as rare as the paucity of the
literature indicates. This anomaly should be kept in mind when
preoperative examination of the gallbladder is abnormal relative
to that of the ligamentum teres.
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